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The title of the invention has been amended (Guidelines for Examination in the EPO, A-lll, 7.3) 
© Pharmaceutical qulnidine composition. 

(^) The present invention relates to a pharmaceutical compo- 
sition in a multiple-unit dosage granular form comprising 
quinidine salt as a therapeutically active compound, and 
intended to be administered once per 24 hrs, whereby the 
composition releases qulnidine saft in accordance with US 
Pharmacopea Standards (USP XXI, apparatus 2, 75 rpm) In an 
artificial gastric juice having pH 1.2 to an extent of less than 
30o/o after 2 hrs of exposure; and releases according to the 
same Statndard in a phosphate buffer having pH 6.8 to an 
extent of more than 250yb, but less than 9(KVb after 3 hrs of 
exposure in said phosphate buffer, pH 6.8, (a total exposure of 5 
hrs) and releases more than 60o/o after 8 hrs of exposure (a total 
of 10 hrs of exposure); and releases (ess than 100% after 4 hrs 
of exposure (a total of 6 hrs of exposure) in said phosphate 
buffer; and releases quinidine salt to an extent of more than 
90*Vo after 12 hrs of exposure (a total of 14 hrs of exposure) in 
said phosphate buffer. 
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Description 



PHARMACEUTICAL COMPOSITION 



Technical field 

The present invention relates to a pharmaceutical 5 
composition in a multiple-unit granular dosage form 
comprising a quinidine salt as a therapeutically 
active compound and intended to be administered 
once per 24 hrs. 

The object of the present invention is to obtain a 10 
pharmaceutical composition comprising a quinidine 
salt selected from the group consisting of gluconate, 
sulphate, and/or hydrogen sulphate, which quinidine 
salt can be administered once per 24 hrs achieving 
acceptable therapeutical plasma levels over the 15 
whole 24 hrs period. 

Background of the invention 

Quinidine is a compound which is used against 
the indications of relapsing ventricular fibrillation 20 
(supporting treatment), extra systoles, and paroxys- 
mal tachycardia. 

Quinidine is generally administered in the form of 
Its sulphate or gluconate salts, whereby hitherto 
known compositions have meant that a number of 25 
administrations have to take place every 24 hrs. This 
is highly depending on the fact that these quinidine 
salts are very readily soluble in acidic environment, 
whereby the solubility is drastically reduced at a pH 
of about 6.5. This means that the solubility in the 30 
intestine with its higher pH is small, while the low pH 
of the stomach provides for a high solubility, which 
leads to problem in formulating a composition, as 
one does not want all of the compound present to be 
dissolved in the stomach with related high plasma 35 
levels, which in turn leads to undesired side-effects. 
The quinidine hydrogen sulphate is an acid salt, 
which means that it has a different solubility profile 
than the other two salts mentioned. In order to reach 
therapeutical levels and effects it is also of import- 40 
ance that large amounts of quinidine are adminis- 
tered per 24 hrs. Thus one wants to administer 
800-2000 mg per 24 hrs, normally, however, 
800-1200 mg per 24 hrs. 

It is known to administer quinidine gluconate as a 45 
sustained release preparation (DURA-TABS) but not 
even this gives a possibility of a once-daily adminis- 
tration, but administration has to take place twice 
per 24 hrs. 

50 

Description of the present invention 

It has now surpringly been shown possible to be 
able to fulfill the above stated objects and to 
eliminate hitherto known drawbacks by means of the 
present invention, which is characterized in that the 55 
composition releases, according to the US Pharma- 
copea Standards (USP XXI (711). apparatus 2, 75 
rpm) a quinidine salt in artificial gastric juice at pH 1 .2 
to a less extent than 30%. preferably less than 20%, 
more preferably less than 10% after 2 hrs; releases, 60 
according to the same standard (USP XXI, apparatus 
2, 75 rpm). in a phosphate buffer of pH 6.8 more than 
250/o and less than 90% after 3hrs of exposure to 



said buffer, and a total of 5 hrs of exposure for 
release; more than 60<Vo after 8 hrs of exposure to 
said buffer, and a total of 10 hrs of exposure for 
release; less than 100% of release after 4 hrs of 
exposure to said buffer, and a total of 6 hrs of 
exposure for release; and more than 90% after 12 
hrs of exposure to said buffer, and a total of 14 hrs of 
exposure for release. 

Further characteristics are evident from the 
accompanying claims. 

The Standard used for release is US Pharmacopea 
Standards (USP XXI (711), apparatus 2, 75 rpm) 
having a stirring rate of 75 rpm. 

The artificial gastric juice used has a pH of 1.2 and 
consists, in accordance with said Standard, of 175 
mis of concentrated HCI (35<>/o), and 50 g of NaCI, 
diluted to 25000 mis using distilled water. 

An acetate buffer used herein having a pH of 5.4 
consists of 68.91 g of water free sodium acetate, and 
9.61 g of concentrated acetic acid, diluted to 10000 
mis using distilled water. 

The phosphate buffer used having a pH of 6.8 
consists, in accordance with said Standard, of 
170.125 g of KH2PO4. and 23 g of NaOH, diluted to 
25000 mis using distilled water. 

The invention will be described more in detail with 
reference to the examples given, however, without 
being restricted thereto. 

Example 1 . 

850 g of quinidine gluconate were mixed in dry 
form with 150 g of microcrystalline cellulose (Avicel 
PH101), and were then moistened to a moist 
pulverulent mass using water. The mass was 
extruded in an extruder (NICASYSTEM), and the 
extrudate obtained was spheronized in a sphe- 
ronizer (NICASYSTEM), whereby spherical particles 
were obtained having a diameter of 0.5 to 1.5 mm. 
The spheres obtained were then coated in afluidized 
bed using a mixture of hydroxypropyl methyl 
cellulose phtalate (HP55) and ethyl cellulose in the 
relationship 50:50, dissolved in methylene chloride- 
ethanol (50:50). The granules were coated with 10% 
by weight of the ingoing granulate-product weight 
with said polymer mixture. 

Example 2. 

850 g of quinidine sulphate were mixed in dry form 
with 150 g of microcrystalline cellulose comprising 
carboxymethylceliulose (Avicel RC 581) and were 
then moistened to a moist pulverulent mass using 
water. The mass was extruded in an extruder 
(NICASYSTEM), and the extrudate obtained was 
spheronized in a spheronizer (NICASYSTEM), 
whereby spherical particles were obtained having a 
diameter of 0.5 to 1.5 mm. The spheres obtained 
were then coated in a fluidized bed coater using a 
mixture of EUDRAGIT S100 (methylmethacrylate 
methylester; 5%), hydroxypropyl methyl cellulose 
phtalate (HP 55S; 90%) and cetanol (5%). dissolved 
in methylene chloride-ethanol (50:50). The granules 
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were coated with 80/o by weight of the ingoing gra 
nulate-product weight with said polymer mixture. 

Hydroxypropyl methyi cellulose phtalate and ethyl 
cellulose can be combined in the relationships 
70-35:30-65, normaily 60-40:40-60. The amount of 5 
coating substance can vary between 2 to 20 0/0 by 
weight, more preferably between 4 to 120/0 by 
weight. 

Other coatings than the combination of hydroxy- 
propyl methyl cellulose phtalate and ethyl cellulose, 10 
can be anionic polymers having a pka of 5.0-6.5, and 
an insoluble polymer. Insoluble polymers are EU- 
DRAGIT RS, and RL, which are copolymers of 
polyethyl acrylate (63-650/o), methyl methacrylate 
(31 .7-32.30/0), and trimethylammonium ethyl methac- 15 
ryiate chloride (2.5-5%), whereby RS has 2.50/0 of 
the latter monomer, and RL has 50/0 of the latter one. 
Other anionic polymers are cellulose acetate phta- 
late, EUDRAGIT L, EUDRAGIT S, which later are 
methyl methacrylate methylesters comprising car- . 20 
boxylic acid groups, and polyvinyl acetate phtalate. 

The release profiles of some different composi- 
tions having a core of Example 1 above, but being 
coated with different coating compositions are given 
in the attached Figures. The release relates to in vitro 25 
in artificial gastric juice and phosphate buffer 
according to USP XXI, apparatus 2 t 75 rpm, whereby 
FIG. 1 shows the result using a coating comprising 
500/o of each of hydroxypropyl methyl cellulose 
phtalate and ethyl cellulose, FIG. 2 shows the result 30 
using a coating comprising 400/o of hydroxypropyl 
methyl cellulose phtalate and 6OO/0 of ethyl cellulose, 
while FIG. 3 shows the reverse combination having 
6OO/0 of hydroxypropyl methyl cellulose phtaiate and 
400/0 of ethyl cellulose. The hydroxypropyl methyl 35 
cellulose phtalate used was HP55. 

The quinidine sulphate composition of Example 2 
prepared having the same In vitro profile as the 
aforegoing quinidine gluconate composition was 
tested. The release in vitro is evident from FIG. 4 40 
(USP XXI, apparatus 2, 75 rpm) and FIG. 5 (USP XXI, 
apparatus 2, 100 rpm). The dotted line gives the 
release of quinidine gluconate in vitro . Tests carried 
out shows that the release in vivo of this quinidine 
sulphate composition does not exhibit the same 45 
release as the quinidine gluconate, but gives a 
bioavailability which is 6OO/0 of that of the quinidine 
gluconate composition (see FIG. 8). 

FIG. 6 shows the release profile of the pharmaceu- 
tical composition of the present invention according 50 
to the above given definition. 

FIG. 7 shows the solubility profile of the quinidine 
gluconate against pH. 

FIG. 8 shows the release In vivo of compositions 
of the present invention, a quinidine gluconate, and a 55 
quinidine sulphate, composition respectively, of 
above. As evident from FIG. 8 the compositions of 
the invention comprising quinidine gluconate, 
FIGS. 1-3 have the same bioavailability, while the 
composition of the invention comprising quinidine 60 
sulphate has a lower bioavailability. 

The quinidine gluconate composition above can of 
course contain a less amount of quinidine gluconate 
(or other salt) than 850/0 (Ex. 1), but with regard to 
the demand for administering large amounts the 65 



content should be as large as possible. It should, 
however, be at least 50% with regard to the volume 
of administration, and can be up to 950/0. 

The quinidine salt granules of the invention are 
packed in a gelatine capsule which dissolves In the 
gastric juice of the stomach, or in a SACHET-bag, 
whereby 2000-3000 granules are present in one 
dose. By means of the gastric peristalsis the 
stomach will act as a depot which slowly releases 
granules to the Intestinal tract, whereby the granular 
composition functions as a multiple-unit-dosage 
formulation, although it for practical reasons is 
administered in a closed, one-dose unit. The daily 
dose of quinidine salt is patient dependent, but is, as 
stated above, normally 800-2000 mg, more normally 
800-1200 mg of quinidine gluconate per 24 hrs. 

By means of the present invention a reduced 
release is obtained at low pH values, while at pH 
values above 6 the release is considerably in- 
creased. 

Using an acetate buffer, pH 5.4, and consisting of 
68.91 g of water free sodium acetate, and 9.61 g of 
cone, acetic acid which are diluted to 10000 mis 
using distilled water, no considerably release of 
quinidine gluconate is obatfned, but the release from 
the composition is still substantially the same as it is 
in artificial gastric juice. 

Quinidine has good and bad absorbers, i.e. 
different patients absorb quinidine to a different 
degree, but surprisingly, it has turned out that when 
using a composition according to the present 
invention a less divergence is obtained between the 
patients. 



Claims 



1. A pharmaceutical composition in a 
multiple-unit granular dosage form comprising 
quinidine salt selected from the group consist- 
ing of gluconate, sulphate, and hydrogen sul- 
phate as a therpeutically active component, and 
intended to be administered once per 24 hrs, 
characterized in that the composition releases 
quinidine salt in accordance with US Pharmaco- 
pea Standards (USP XXI, apparatus 2, 75 rpm) 
in an artificial gastric juice having pH 1.2 to an 
extent of less than 300/o after 2 hrs; and 
releases according to the same Standard in a 
phosphate buffer having pH 6.8 to an extent of 
more than 250/o but less than 9Tjo/o after 3 hrs of 
exposure in said phosphate buffer, pH 6.8, (a 
total exposure of 5 hrs) and releases more than 
6OO/0 after 8 hrs of exposure (a total of 10 hrs of 
exposure); and releases less than lOWo after 4 
hrs of exposure (a total of 6 hrs of exposure) in 
said phosphate buffer; and releases quinidine 
salt to an extent of more than 900/o after 12 hrs 
of exposure (a total of 14 hrs of exposure) in 
said phosphate buffer. 

2. Composition according to claim 1, charac- 
terized in that the release in artificial gastric 
juice, pH 12, is less than 200/0 after hrs of 
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exposure. 

3. Composition according to claims 1-2, 
characterized in that the release in artificial 
gastric juice, pH 1 .2, is less than 1 0% after 2hrs 

of exposure. 5 

4. Composition according to claims 1-3, 
characterized in that it comprises a core having 
a content of 50-95% by weight of quinidine 
gluconate coated with 2-2Q0/o by weight of 
hydroxypropyl methyl cellulose phtalate, and 10 
ethyl cellulose in a mixture having the relation- 
ship 70-35:30-65. 

5. Composition according to claim 4, charac- 
terized in that the relationship is 60-40 :40-60. 

6. Composition according to claims 4-5, 15 
characterized in that the hydroxypropyl methyi 
cellulose phtalate and ethyl cellulose has been 
added in an amount of 4-12% by weight. 

7. Composition according to claim 6, charac- 
terized in that the mixture has been added in an 20 
amount of 7-10% by weight of the weight of the 
granules. 

8. Composition according to claims 4-7, 
characterized in that ingoing hydroxypropyl 
methyl cellulose phtalate has a pka of 5.0-6.5, 25 
preferably 5.5. 

9. Composition according to one or more of 
the preceeding claims, characterized in that 
ingoing hydroxypropyl methyl cellulosa phtalate 

has been exchanged for cellulose acetate 30 
phtalate, methylmethacrylate methylester (EU- 
DRAGIT L, and S), and/or polyvinyl acetate 
phtalate. 

10. Composition according to one or more of 

the preceeding claims, characterized in that 35 
ingoing ethyl cellulose has been exchanged for 
a copolymer of polyethyl acrylate (63-65<>/o), 
methyl methacrylate (31.7-32.30/o), and tri- 
methylammonium ethyl methacrylate chloride 
(2.5-50/0) (EU DRAG IT RS, and RL). 40 

11. Composition according to claims 1-3, 
characterized in that it comprises a core having 
a content of 50-950/o by weight of quinidine 
sulphate coated with 2-20% by weight of a 
mixture of methyl methacrylate methyiester 45 
(5<>A)), hydroxypropyl methyl cellulose phtalate 
(90%), and cetanol (5%). 

12. Composition according to claim 11, char- 
acterized in that ingoing hydroxypropyl methyl 
cellulose phtalate has a pka of 5.0-6.5, prefer- 50 
ably 5.5. 
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